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INTRODUCTION AND REVIEW OP LITERATURE 
The family compositae is the most evolved and the 
largest family in dicots of the vascular plants. The genera 
are estimated to 950 and nearly 20,000 species. The members 
of this family aire cosmopoliton in distribution and they grow 
in every type of climate. Most of the members are herbs either 
annual orpperennial. Shrubs and trees in a great minority. 
Economically the family is of great importance. A 
large number of plants are extremely ornamental being cultivated 
in gardens, homes and other places, viz., Helianthus annuus; 
Tagetes erecta; Chrysanthemum spp. Centurea spp; Carthamus 
tlnctorious; several plants of this family have medicinal 
importance eg. Artemisia absinthium and the root of Doronicum 
roylei are used as aromatic tonic. Artemisia cina; A, maridima 
and A, nilagaria yield "Santonine" is used for expelling worms, 
Marticaria chammomilla (Midterranean) is the source of 
"Chamomile" a medicine; other medicinal plants include 
Anthennis nobilis; Arnica montana; Calendula officinalis, 
Cnicus benedictus, Filago germanica, petasites hybridus, 
Tanacetum vulgare, Vernonla anthelmintlca, Centipeda 
arbicularis, Solldago Spp; Blumea lacera, Sphaeranthus 
indicus, Eclipta alba, Glossogyne pinnatifIda, Sleqerbac"kia 
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o r l e n t a l l s » Taraxancxjm o f f i c ina l e , Sonchua o le raceus , e t c . 
Lactuca s a t i va , Cyrara sp, Clchorlum spp, Tragopogon spp, 
e t c . are oimamental as well as of medicinal value and a l so 
Important as a source of food t o man. 
The members of the family corapositae are a t tacked by 
d i f f e r e n t pathogens such as viirus, fungus, nematodes a t e . 
Causing various d i seases . Among these the powdery mildew, a 
fungus disease i s more prevalent on several members of t h i s 
family . 
The word powdery mildew was recognized and named ^s 
e a r l y as 1753 by Linnaeus, the pathogen which causes powdery 
mildew comes under the family Erysiphaceae, The members of 
t h e family ajre eas i ly recognizable since they form a white 
powdery appearance, the production of enormous number of 
hyal ine conidia , on the surface of the hos t , which can be 
seen by the unaided eye. 
Powdery mildew are obl igate p a r a s i t e s , ascomyceteus 
fungi which grew pr inc ipa l ly on fol iage of angiosperms and 
cause damage on a wide va r i e ty of crops. The fungus a t t ack 
s tems, flowers and firuits . F i r s t l y the fungus show very mild 
i n f ec t i on producing small patches on the hos t , l a t e r i t become 
c h l o r o t i c and may k i l l the whole plant as a r e s u l t of severe 
i n f e c t i o n s . Frui ts on infected plants ripen prematurely and 
lack the t e x t u r e , flavour and sugar-contents . Sometimes f r u i t s 
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too do not set or remain smaller in size. The pathogen is 
characterized by their superficial hyaline mycelivm and 
haustoria in the epidermal cells of the hosts. Large number 
of cultivated and wild species of different families have been 
recorded as the hosts of the members of Erysiphaecae. Due to 
this disease a considerable amount of damage has been recorded 
and at times it excedds 20%, jagger (1926); Milbrath (1927) 
and Mckeen (1954) reported heavy losses in the yield of 
Muskmelon due to powdery mildew, while Szembel (1930) and 
TafradzhiisTci (1959) reported that it was very destructive to 
cucumber. Jensen (1951) pointed out that the powdery mildew 
caused 52 percent reduction in the yield of barley, while on 
the other hand Last (1957) estimated it to be 68 percent. The 
reduction was of 83% in goosberry reported by Cork (1965), The 
most widespread and destrous losses attributed to a powdery 
mildew wer« on grape in prance viz. 33 to 90% losses had been 
recorded (Amaud & Arnaud, 1931) and 80% in Peaches (Pikry 
1936), Heavy losses due to this group of fungi had also been 
reported by Cannon (1962) on potatoes; on mint (Ganguly and 
Pandotra, 1963-64); on tobacco (wober 1959; and Cole 1963) and 
by Moore (1956) on peppers. 
Powdery mildew fungi have wide host range. Salmon 
(1900) in his "Monograph of Erysiphaceae" listed about 1500 
species as the hosts of powdery mildews. weiss (1950) observed 
powdery mildews on 1340, Out of 3100 host species, shown in 
-4-
U.S.D.A. index of plant diseases, Blunver (1967) observed 
powdery mildews on 1928 plant species belonging to different 
families of Angiospemis. 
Majority of powdery mildews, including species attacking 
cucurbits, seldom produce perfect stages. in the absence of 
perfect stages, the identification is mostly done on the basis 
of conidial characters. Tarr (1952) and Nour (1957) from 
Sudan; Clare (1958); Kable and Ballantyne (1963) from U.S.A.; 
Boerema and Van Kesteren (1964), from The Netherlands, employing 
the characters of conidia and mycelia: they concluded that 
Sphaerotheca fuliginea is the causal organism of cucurbit powdery 
mildew and not Erysiphe cichoracearum. The main characters taken 
into consideration are the colour of mycelium, presence of 
fibrosin bodies in the former and their absence in the later. 
More recently Zaracovitis (1965); Goster (1966); Blumer (1967); 
Kapoor (1967) and Mathur et a_l. (1967) suggested that the two 
can be differentiated on the basis of production of forked germ 
tube in ^ . fuliginea and appressoria like bodies in 
E. cichoracearum. whereas, several workers viz: Butler (1918); 
jagger (1926); Pikry (1936); Mckeen (1954); Schmltt (1955); 
ivanoff (1957); Vasudeva (1960); Rajendran (1965); Blumer (1967); 
Mathur et aJ. (1971) and Khan et al. (1971) concluded that 
E. cichoraceairum was causal organism of pov;dery mildew of 
cucurbits. However these reports of the Identity of the fungus 
was entirely based on conidial characters, except those observed 
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on Cocclnia lndlca» Trlchosanthes diolca; Momordica balsamlna 
by Butler (1918); On Lagenarla leucantha by Rajendran (1965); 
and on Cocclnia cprdlfolla and on Bldens blsplda by Khan et al. 
(1971, 1972). 
The powdery mildew of majority of the members of compositae 
has been identified as E, cichoracearum. This is recognised by 
two spored asci and basally inserted appendages which are much 
larger than the diameter of the ascocarp. it resembles with 
S_. fuliginea in possessing conidia in long chains which has 
possibly to the confusion with £. cichoracear\;tm. 
McKeen et ad.. (1966) studied the pathogenecity of 
E. cichoracearum on Helianthus annuus, and examined the infected 
leaves under electron microscope and concluded that the haustoria 
of the fungus were elongated, ellipsoidal with twisted branches 
and were bathed in a cavity surrounding by the plasma membrane 
of the host. Further observation was made by Mckeen and 
Bhattacharya (1968) as the changes in the constituents of the 
host cell wall surrounding the infection peg of powdery mildew 
fungi; as the leaves infected with E. cichoracearum stained 
intensely with azure dye, methylene blue and cotton blue. 
The Bowman movement has been observed in conidia of 
E_. cichoracearum from H. annuus (Yarwood, 1978). 
Pertaining to the finding of perfect stages, Neger 
(1923) reported s. fuliginea on Epilobium montanum (onagraceae) 
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and Taraxacum officinalis (compositae). Groter & Bicker (1983) 
reported that the teleomorphic state of E. cichoraceartim is 
newly recorded from South Africa on Zinnia sp, and Dahlia sp. 
The deviating insertion of its appendages led to its identi-
fication as a new var, E^ . cichoracearum Var. transvaalensi s» 
cleistothecia of E_, pi si on Sesbania punica and Sphaerotheca 
xanthi from Bldens formosa were also found, Perithecia of 
E_, cichoracearum were reported by Lebeda and Buczkowski (1986) 
on Lactuca spp, 
in India various workers have been observed the perfect 
stages viz. S. fuliginea on Helianthus annuus (Patil,1964; 
Patwardhan^1965) from Maharashtra arid Prasad et al. (1968) from 
Rajesthan); on Dimorphotheca sinuata by Mathur et_ a2^ . (1971) from 
Rajasthan; on Bidens bite mat a (Khan et al^ . 1975); on Anaphalis 
contorta (Srivastava & Rawat (1982) from Pauri (Garhwal), Paul 
& Kapoor in 1985 observed the perithecia of Levellula taurica 
on senecio chrysanthemoides from Harwan, Kashmir, The pathogen 
of powdery mildew has a wide host range. Powdery mildew fungi 
have been reported on different members of the compositae, 
Blumer (1933) observed ^. fuliginea on Adenostyles alliariae^ 
Arnica montana, Bidens cernuus, B_. melanocarpus^ B_, tripartitus 
Bellidiastrum michelii^ Calendula officinalis, crepis paludosa, 
G. blattariodes, Erlgeron acer, E_. caudensa, Helianthemum canum, 
H_. bulgare, H. grandjflorum, Leontodem hispldus and Taraxacum 
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offlclnalls (compositae). Moore (1947) and Nomura (1974) r 
reported S^ . fullginea on Doronlcum spp. and Hellanthus annuus 
respectively. According to Capelli et al^ . (1976) Sphaerotheca 
fuliqinea on 5 spp, of Calendula, oidiuiu sp. on 10 new hosts 
belonging to various genera including Hiraciutn sp, Sphaerotheca 
fuliqinea f, sp, cyclachaenae found on Cydachaena xanthifolia 
(Gelyuta^ 1979). Reid & Dere (1986) reported Sphaerotheca 
xanthii on Chamomilla suaveolens from Britain; whereas Hou & 
Lee (1981) observed sphaerotheca fuliginea on Dahlia pinnata 
rather than ^, cichoracearum from Taiwan, 
Hirata (1966) repori:ed that sunflower had been infected 
with ^. fuliginea in China, Prance, japan, Holland, Italy, 
Yugoslavia and Siwitzerland, 
E. cichoracearum have been reported on various hosts viz. 
Cineraria sp. (Mac Donald^ 1939); on Zinnia spp, (Baker & Locke, 
1946).from California; Eliade & Eugenia (1975) from Romania 
reported E^ , cichoracearum on Zinnia elegans and Achillea 
Coaractata. On sunflower, by Klisiewiez & Beard (1976) from 
California; whereas shopov (1976) reported E. cichoracearum f. sp, 
helianthli on sunflower from Bulgaria. The E, cichoracearum was 
found on Anerboa lipil Khan & Ahmad (1979) from jamahiriya 
(Libya); whereas in 1980 Khan reported this species on 
Hedypnosis cretlca. Conyza bonariensis and Sonchus oleraceous. 
Noumura Yikihiko (1980) observed E. cichoracearum on chrysan-
themum bofeale. The Helianthus tuberosus was infected with 
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E. clchoracearxjn in Italy (Lorenzini & Triolo 1981; lalongo, 
1981) in Georgia (USA)/ McCarter & Kays (1984), Crute & Bums 
(1984) from USA, Dhanvantari & Jarvis (1985) from Canada, Klemm 
(1986) from Herat (GDR) and Lebeda (1986) from czechoslovalcia 
reported the Lactuca sativa as the host of E. cichoracearxan. 
Eshed (1977) observed the oidium-type mildews from Bellis 
perennls, chrysanthemum coronarium, while oidlopsis-type reported 
from Gerbera janiesouii« 
Helyuta & Marchenko (1985) reported uncinula bicornis 
on Aesculus hippocastamum from USSR,its origin and drawings are 
available. 
In India, the sunflower has been recorded as the host of 
^. fuliginea by Jhooty (1965) from Chandigarh, whereas, the 
perfect stages of this pathogen reported on Helianthus annuus 
(Patil^l964; Patwardhan,1965) from Maharashtra; Prasad et al. 
(1968) and Mathur eib al^ , (1971) reported it from Rajasthan on 
Dimorphothega sinuata. However, Srivastava & Rawat (1982) 
observed on Anaphalis contorta from Garhwal Himalayas. 
The pathogen Erysiphe clchoracearum has been reported on 
H. annuus (Patel et a]^. 1949; Pavgi & upadhaya, 1966); on Sweet 
Sultan (Centurea moschata)and Acrocllnlum sp. (Hellpterum 
roserum & H. album) by Jain & Singh (1968). On Inula racemosa 
by Narain & saksena (1975). 
In 1982, Paul & Munjal reported Erysiphe artemisiae on 
Artemisia scoparia; ^. fuliginea on Erigeron bonarlensis. 
-9-
Reed (1908) observed that the cucumber isolates of 
E. clchoracearutn Infect sunflower while the isolates from 
sunflower infect cucumber and squash poorly. Miller and 
Barret (1931), on the other hand, showed that forms on cucumber 
and sunflower did not cross infect each other. Schmitt (1955), 
while confirming these findings showed that Zinnia strains of 
E. cichoracearum had a wider host range than the forms of 
Inula sp.; Helianthus sp.; cerianthe sp.; Phlox or Cucurbits. 
Zinnia isolates have been reported to attack Z, elegans, 
Z_, panciflora, Z^ . verticullata, H. annuus, Arctium minus, 
A_. nemorsuro, Xanthium chinense, x. spiriosum, X. struiharium, 
Mikamia scandens, Hieracium alpinum, H. prehanthoides, inula 
helenium, Carlina acantis, Lactuca perennis. Cosmos sp., 
Scorzonera hispenica and Felicia amelloides of the family 
Compositae, Salkinglossia sinnulatanand Cerianthie major of the 
family solanaceae and Boraginaceae respectively. The isolates 
from Phlox sp. were restricted to P. drummendi and cultivated 
perennial Phlox. The cucurbit isolates infect only members of 
cucurbitaceae, but failed to develop on other non-cucurbits . 
According to Schnathorst £t al. (1958) Calendula isolate 
of E^ . cichoracearum was pathogenic on Calendula officinalis and 
Silybum marianum, while Lactuca sativa isolate on C. officinalis, 
L. sativa, L. serriola, S^, marianum and Z^ . elegans. isolates 
from L. serriola, salinus sp. and Z_. elegans infect L. serriola, 
S. marianum and Z. elegans. while that from California infect 
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L. serrlola and L, marianum. Therefore, the isolates of 
E_. clchoracearum from different hosts and different localities 
from the same host differed in their host rangd. Schnathorst et^  al^ , 
(1958) also reported that Lactuca isolates of E^ . cJchoracearijm 
infect both potted and detached leaves of Calendula officinalis 
Var. double mixed. Dahlia variabilis Var. unwins dward-Hybrids; 
H. angustifolius, H. annuus, L. serrlola; Silybum marianum, 
Senecio cruentus, Z, elegans var. Floredoles scarlet and Giant 
fantary, Delphinixiro hybridum var. Giant imperial blue shade. 
According to Hasan (1975), plant species comprising a 
nvimber of cichoraceous plants closely related to chondrilla and 
cultivated plants belonging to 23-families particularly the 
cultivated compositae, Cucurbitaceae, Solanaceae and Leguminosae, 
On which this fungus have been recorded, were inoculated with 
conidia of the powdery mildew. More over 3 cultivars of all 
cultivated species recorded as hosts of any form of 
E, clchoracearum were tested. The powdery mildew from 
Chondrilla juncea did not develop on any of these plants. The 
Isolates of E. clchoracearum from Artemisia vulgaris Var. indica 
maxima can't parasitize A, japonica, whereas the isolates of 
S^ , fuliginea from impatienS balspmina infects Helianthus annuus. 
Morgan-jones (1975) observed a new species Microsphaecropsls 
centureae from Centaurea diffusa and its isolate was tested to 
C. diffosa>- and C. macularis, both were pathogenic to this 
pathogen. The fungus Erysiphe clchoracearum was isolated from 
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Sonchus oleraceus and it was only pathogenic to Sonchus spp, on 
detached leaves of a wide range of plants (lalongo/ 1980), Mitov 
& Popov (1979) from Bulgaria reported that the isolates of 
Erysiphe cichoracearum f, sp. helianthii from sunflower infects 
jerusalum artichoke (H, tuberosus) and H. scaberimus and those 
from H. tuberosus Infect sunflower under Bulgarian conditions. 
According to Chandra et al, (1982), Dollchos lablab were inocu-
lated with E, polygoni from Cassia occidentalis and Trigonella 
foenumgraecum; sphaerotheca euphorbiae from Euphorbia hirta and 
S_. fuliginea from Zinnia elegans, Erysiphe spp. from 
X, strtanarium' and Erysiphe cichoracearum from Coccinia 
cordifolia and E. pi si from Pisvim sativxim, only positive results 
were obtained with isolates from ^, elegans. The isolates of 
E_. cichoracearum from lettuce were inoculated with L. serriola 
and L. virosa among these two the later showed least infection 
whereas the former developed mild infection (Lebeda, 1986), 
ENVIRONMENT AND POWDERY MILDEW 
The effect of different environmental factors on powdery 
mildew has been extensively studied by GrafMarin (1934), 
Cherewick (1944), Yarwood (1957) and Schnathorst (1965). 
Yarwood (1957) and Schnathorst (1965), claimed that the develop-
ment of powdery mildew in general was favoured by warm humid 
weather (Anonymous 1946, 1950); in green house conditions as 
against out door conditions (Steiner, 1908; Tucker, 1852) and 
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hot dry weather (wager^  1937). out of these various environ-
mental factors, temperature and moisture have been reported to 
have a profound effect on powdery mildew. 
The cardinal temperature .for germination of conidia of 
different strains of E^ . cichoracearuin ranged between 5-35"C 
(Levykh^l940; Deslandes,1954; Rossouw, 1959; Schnathorst,1960; 
Morrison, 1961; 1964; and Tafradzhiiski, 1963); for infection and 
growth ranged between 5-32*>C (Levykh^ 1940; Deslandes^ 1954, 
Minev^ 1957; Rossouw^ 1957^ 1959 and Schnathorst,1960) , Conidial 
germination of E. cichoracearum from lettuce was highest at 
18 °C (Schnathorst^ 1960). The cardinal temperature for infection 
was 6-10°C (minimum), 18'C (optimum) and 27'>C (maximum). 
The another important environmental factor is moisture 
which influence the germination of conidia, infection and growth 
of powdery mildews; formation and maturation of perithecia. 
Heavy infection of £. cichoracearum on tobacco has been 
observed in field of high water level by D' Angremond (1924). 
Cornor (193 5) reported that the conidia of £. graminis, 
Podosphaera leucotrica, Sphaerotheca pannosa and E. cichoracearum 
succumbed when remained in water for 1-3 hours. However, floating 
conidia germinated readily after 24 hours and produced upright 
germtubes. 
Related to the environmental factors, the more contro-
versial aspect is relative humidity. It also plays an important 
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role for the germination of conidia. Hashioka (1937) found 
that conidia of S. fuliginea from cucumber germinated between 
15-85 percent relative hxanidity. The survival of conidia was 
14 days at 76 to 80 percent relative humidity and for 30 days 
in a saturated atmosphere, Tafradzhiiski (1963) reported that 
conidia of the same host of S. fuliginea germinated best at 
relative humidity of 94 percent but they failed to germinate in 
drops of water. 
According to Levykh (1940), there are no development of 
symptoms when tobacco plants inoculated with £. cichoracearum 
and exposed to 10 percent relative humidity at 18-19"C. However, 
the typical symptcans appeared at 70-76 percent relative humidity* 
Deslandes (1954) observed the relative humidity viz 85 percent 
was optimijm for infection and sporulations in Powdery mildew. 
Minev (1957), Schnathorst (1960), Morrison (1961, 1964) and 
Tafradzhiiski (1963) reported that the germination occured 
slightly below the saturation, optimum relative humidity 
ranged between 66-68 percent for tobacco strains (Minev, 
1957), 9 5.6-98.2 percent for lettuce strains (Schnathorst, 
1960) and 94 percent for cucurbit strains (Tafradzhiiski, 
1963), Germination of conidia was also observed in calcium 
chloride chamber at 0.1 percent relative humidity by Morrison 
(1961, 1964) and Schnathorst (i960). Cn the other hand, 
Rossouw (1959) reported the germination of conidia of both at 
0 percent and 100 percent relative humidity. Corner (1935), 
Minev (1957), Morrison (1961, 1964) and Tafradzhiiski (1963) 
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observed that the free iwater inhibited the germination of 
conidia, while Deslandes (1954) reported that the conidia of 
lettuce strains of E. cichoracearum were able to germinate in 
free water. Schnathorst (1960) observed that moisture stress 
gave highest germination of conidia of lettuce strains of 
E_. cichoracearum. The development of Powdery mildew was most 
affected by temperature but atmospheric humidity influenced the 
rapidity and severity of disease development. Highest germin-
ation of conidia of L. taurica from Cynara annuum was achieved 
at 100 percent relative humidity (Clark and Ayesuoffei^l967). 
At low humidity, there was only a decline in germination but 
a reduction in mean germ tube length. Morrison (1964) observed 
that the free water on leaf disc surface inhibited the germi-
nation of conidia of large number of Powdery mildew fungi, but 
high relative humidity favoured the germination. Nour (1958) 
studied the effect of the different relative humidity on 
percentage germination of conidia of various powdery mildew 
fungi. 
It had been claimed that both infection and incidence 
of Powdery mildews were severe under dry condition rather than 
wet climatic conditions (wager, 1937; Anonymous,1945; Boughey 
1949; Palti, 1953). D. Angremond (1924); Blumer (1927); 
Deslandes (1954) and Morrison (1961) reported that high relative 
humidity favoured the incidence of powdery mildew. Brisley 
(1926); Beeley (1932); Moore (1936) Fisher (1938); Bremer (1940) 
and Parris (1949) were also of the opinion that overhead 
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i r r i g a t i o n favoured the development of powdery mildew, 
Schnathorst (1959) reported tha t the* growth of mycelium was 
abnormal, when a film of moisture was present on the surface of 
epidermis , Yarwood (1939), Schnathorst (1959) and Morrison 
(1961) On the other hand, reported t h a t the film of free water 
d id not favour the development of the powdery mildews. An 
observat ion was made by salmon (1903); Yossifovitfch (1923) and 
Moseman et_ a j , (1957) t h a t free water was e s s e n t i a l for the 
maturat ion of ascospi^res. Disease epidemics an ar t ichoke was 
a s soc ia t ed with limited r a i n f a l l and decreasing autumn tempera-
t u r e , c u l t i v a r s which had almost e n t i r e leaf blades and no spines 
weire more r e s i s t an t than those with lobate leaves (Ciccarona^ 
1953). 
The conidia of powdery mildew fungi have been found t o 
germinate at a wide range of pH but highest gelrmination has been 
observed at pH 6.6 to 7.0 (Yarwood,1957), 
Childs (1940) observed a d iurna l cycle of ascospores 
maturat ion in cer ta in powdery mildew. Per iodic microscopic 
examination of the Sunflower, rose , apple , a s t e r and cucumber 
in fec ted with E. cichoracearum revealed a more complex d iurna l 
cycle of conidiophore development, Abs t r ic t ion occurred b e t -
ween 6-3 a,m, and then at 2-4 p.m. and formation of the succee-
ding crop of conidia occured between 2-4 p.m, and 6-8 a,m. 
Highest abs t r i c t ion of conidia of sunflower powdery mildew 
occured between 8,00 a.m. and 2.00 p.m. 
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The gerrhination of conidia was also influenced by 
the time of collection. Yarwood (193 6) reported that the 
highest germination of confdia of E. polygoni occured when 
the spores were collected in the afternoon. Their germination 
however, decreased with the onset of the darkness and the least 
germination was observed in early morning. Jhooty (1970) while 
confirming the above findings, pointed out that such diurnal 
cycle was absent in ^ . fuliginea, £, macularis, ]E. graminis and 
E^ , cichoracearum. However, Yarwood (1936) suggested that 
regular alternation of light and dark periods may be responsible 
for expression of this phenomenon, Jhooty (1971) was of the 
view that alternation of light and dark periods may not be the 
basic cause of this phenomenon, but it certainly influenced the 
onset of low high cycle in germination of conidia of 
E. polygoni. 
Different environmental factors also influence the 
production of perithecia (Yarwood, 1957). Buchheium (1928) 
and Blumer (1948) reported that low relative humidity favoured 
the formation of perithecia. Similarly Biolotti (1907) 
reported that generaly low temperature favoured the development 
of perithecia in powdery mildew. On the other hand, cherewick 
(1944) Arya and Ghemawat (1954) reported that in E. graminis 
favoured favoured the formation of perithecia and ascospores 
at alternating moderate and low temperatures. Schnathorst 
(1959) reported that the formation and maturation of 
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perithecia was also a matter of time rather than cyclic changes 
in temperature' or alternate wetting and drying. He observed 
the formation of perithecia of E. cichoraceanim at 23*>C with 
3 00 foot candle illumination in leaf culture in 7 days, 
perithecial development was also reported by Schnathorst (1959) 
at 13*0 with 60 percent relative humidity and 900 foot candle 
illtomination. These observations led to conclude that the 
perithecia rarely developed in tropic, sessey (1943) & Ainworth 
(1950), Yarwood (1957) reported that amongst the different 
climatic factors, temperature appeared to be more important for 
perithecial production. However, this is not true in India, a 
large number of perithecial development had been observed in 
powdery mildew fungi, Patwardhan (1965) while studying the 
effect of different factors affecting the development of 
perithecia in powdery mildew of H. annuus, observed the peri-
thecial development on large number of hosts during monsoon 
season. 
An observation was made by Yarwood (1938) that the 
Sunflower plants grown in Hoagland solutions minus Boron were 
severely stunted and heavily mildewed, while plants grown with 
1 and 10 parts per million of Boron supplied as Boric acid made 
a normal growth and were much less mildewed, 
severity of mildew is directly related with plant vigour 
and that any soil or other factor which promote plant Vigourity 
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(Amaud & Amaud,1931; Smith & Bla i r^ l950) . Trelease and 
Tre lease (1928) and Mansson (1955) found t h a t low ni t rogen and 
high potassixim reduced the development of powdery mildew. Cole 
(1964, 1966), on the other hand, reported t h a t the p lan ts 
grown in water cul ture f o r t i f i e d with a l l the elements were 
more suscept ible t o E, cichoracearum, than those grown in 
which the r a t i o of potassium and ni t rogen was low. Laibach 
(1930) and Homma (1937) reported t h a t low n u t r i t i v e condit ions 
of host favoured the development of p e r i t h e c i a . 
Control 
The serious economic damage to crops caused by the 
powdery mildews may be manifested as a direct fall of yield as 
a suppression or distortion of plant growth which in the longer 
term effects yield, as a spoilage of fruits or as a disfigure-
ment of ornamental plants. These effects are often mixed. The 
first serious attempt to stop damage caused by powddry mildews 
were probably made in the early nineteenth century. When 
Sulphur dusting came into use for the control of mildews of 
fruit trees and a little later, on grape vines. Since that 
time usage of fungicides against powdery mildew has increased 
enormously in over all amount, in the number and variety of 
fungicides used and in the range of crops which are treated. 
In 1975, Vulsteke & Meeus reported that the 
E_, cichoracearum was effectively and most economically 
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controlled with thiophanate-methyl at 0,525 kgAia, or benomyl 
(0,2 kg) applied 4 times at intervals of 2 weeks from the onset 
of infection, Drozdovskaya (1980) tested a cu-soap mixture, 
sulphur containing preparation, Karathane, fundazol, morestan 
and the antibiotic trichothecium, for controlling this disease, 
he found the sulphur preparation, fundazol and morestan 
produced positive results. Fundazol was effective in any kind, 
of weather. The effect of Benlate (Benomyl) at 0,5 kg/ha gave 
the best control on sunflower from North of Tamanlipas and seed 
losses upto 13% were noted by (Diaz Franco, 1985), The obser-
vations of Vulsteke & Meeus (1986) revealed that the three or 
4 Sprays with triadimefon + chlorothalonil or triademorph + 
fentin hydroxide controlled Ejrysiphe clchoracearum on 
Scor-gpnera sp, and improved yield under the growing conditions 
in W, Flandess (Belgium) in 1981-83 the best financial results 
were obtained with the former treatment every 3 weeks from the 
beginning of infection. 
The mechanism of action of the fungicides have been 
studied by Kato, Toshiro (1983) and he observed that the 
fungicide euthiobate is effective in Gontrolling Powdery 
mildews of agricultural and ornamental crops. Microscopic 
observations indicated that the fungicide caused abnormal 
Swelling of germ tubes of Sphaerotheca fuliginea without 
inhibition of spore germination. 
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Apart from the application of fungicides several 
workers have drawn their attention to produce resistant 
varieties by the hybridization process. According to 
Boyle et al. (1983), the interspecific hybrids of Zinnia 
elegans and Z^ , anqustifolia were resistant to powdery mildew 
(E. cichoracearum). Terry & Stimart (1984) observed the inocu-
lation of colchicine induced amphiploids of the Zinnia sp. with 
3 major pathogens of the ornamental, Z, elegans revealed high 
levels of resistance to E. cichoracearum. These amphiploides 
will be valuable intermediates in the transfer of Multiple 
genes for disease resistance from Z^ , angustifolia to Z^ . elegans. 
An observation, has been made by jan & Chandler (1986), the 
plants of P^ 435667, a wild accession of Helianthus debilis 
highly resistant to Erysiphe cichoracearum, were pollinated by 
the susceptible Helianthus annuus cv, peredovik and Pp^, a line 
selected from Predovik, P^  plants were back crossed once with 
p ^ and the BCJL^I plants were self pollinated, sib pollinated 
or further backcrossed with P^i* In green-house tests, mean 
infection percentage of P;>i/ F^ hybrids and H. debilis were 
100, 15 and 0 respectively. Resistance was incompletely 
dominant in the p, and backcrossed generations. It is suggested 
that this source of resistance may allow the production of 
resistant hybrid cultivars suitable for warmer regions. 
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Effect of Different Fungicides on Powdery mildew 
Powdery mildew fungicides : 
A. Sulphur; The use of sulphur is reviewed by Mc-Callan 
(1967) and Sharvelle (1969), in ancient time it was used as a 
medicine and as a fumigant. Element sulphur remains the pre-
dominant fungicide for the control of grape powdery mildew. 
The treatment of sulphur is cheap. 
Sulphur is applied mainly as a fine dusting powder 
which vary between 5 and 40 kg, per hectare. A small proportion 
of Kaolin and bentonite is commonly added to prevent the tendency 
of the particles to clump together, wettable powder and colloidal 
liquid formulation are also available; these usually contain 
60-80% sulphur. They are diluted with water and applied in 
high volume sprays at about 1000-10000 ppm sulphur or in spray 
at correspondingly increased concentrations. Lime sulphur made 
by boiling at aqueous suspension of calcium hydroxide with 
sulphur, is a concentrated solution of calcium polysulphides 
together with a little calcium thiosulphate. On mixing with 
water and exposure to air the product decomposes to a fine 
suspension of sulphur particles. 
Sulphur is also used by volatilization, vapour tends 
to control mildew better on the upper leaf surface than on the 
underside. 
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Sulphur exerts its fungicidal action at the surface 
of leaves, stems, flowers or fruits to which it is applied on 
which the diseases appeared. The applied sulphur can come into 
direct contact with existing mycelium and suppress it, 
B. Dinitrophenols t Dinocap is second to sulphur in general 
importance as a powdery mildew fungicides. It was first 
synthesized as an acaricide, Dinocap is a mixture, containing 
65-70% of 2,6 dinitro~4-octyphenyl-crotonate (dinocap-4) and 
30-35% of 2,4, dinitro-6-octyphenylcrotonate (dinocap-6), Kirby 
and Hunter, 1965; Byrde et al^ . 1966; Kirby et-al. 1966). 
The dinitrophenols are all surface fungicides, 
Esterification to the Crotonate and the addition of the octyl 
side-chain is some way confer a specificity of action towards 
powdery mildews. 
C. DraZQXolon; (ceoghegan^1967), it acts as a surface 
protectant, but it does exert, a good curative action against 
powdery mildews, its biochemical mode of action is unknown. 
D. Ditalimfos; This is an organophosphorous compound, it 
is a Surface fungicide and possesses both orotectant and 
curative activities against powdery mildews. (Tolk Smith, 1966), 
E. Other surface fungicides; The other fungicides eg. 
Fluotrimazole, halacrinate and nitrotal-isopropyl are powdery 
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mildew fungicides used mainly as sprays to control the cereal 
or apple mildew, Piperalin i s used in the U.S.A. for the control 
of powdeiry mildew on roses and other ornamental plants . 
Solution of various surfactants, or soaps, or even 
washing soda have some curative action on mildewed plants , 
F. 2-Amino-pyrimidlnes; Dimethirimol, Ethirimol and 
bupirimate (Systemic fungicides), these compounds are readily 
translocated upwards in the xylem, but are not moved out of 
treated leaves and are not transported downwards in the phloem. 
They can be applied to roots, e i ther by s o i l incorporation or 
by seed treatments; alternatively they can be used as sprays. 
Dimethirimol was introduced f i r s t , mainly for the 
control of cucurbit powdery mildews (Elias et a_l. 1968). On 
application of 0,25 g a- i . as an aqueous so i l drench around the 
base of a large cucumber plant in a commercial glass house 
conferred complete protection on the whole plant for at least 
s i x weeks, 
Bupirimate, a sulphamate de r iva t i ve of e th i r imol as a 
spray treatment to control mildew of apples , roses , cucurbi ts 
and other crops (Bent, 1974; Finney e t al^. 1975), I t i s much 
l e s s effect ive than dimethirimol and e th i r imol as a root 
t r ea tment . I t i s more act ive than these as a spray against 
powdery mildews of apples and roses . 
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The Pyrimidines have a direct action on powdery mildew 
fungi. They can inhibit spore germination in vitro. When 
applied to roots, dimethirimol and ethirimol exert effects at 
the surface of the leaves (Bent, 1970), 
G. Pyridine and Pyrimidines Carbinols; It is first noted by 
Brown et^  a3^ . 1967; Thayer et^  al, 1967. It is highly active 
against powdery mildews. 
Gramlich et^  al^ . (1969) obtained an excellent field 
control of several powdery mildews from sprays containing 
unusually low concentrations of fungicides. 
Triarimol has been not to affect germination of powdery 
mildews spores but to interfere with the development of 
haustoria (Brown, 1970), 
H. Benzjmidazoles: The systemic fungicides contains 
carbendazim and compounds such as benomyl and thiophanatemethyl 
which are readily converted to carbendazim, 
Benomyl gives protectant and curative control of powdery 
mildews in general (Delp and Klopping,1968). It is translocated 
in the transpiration stream of the plant. It will move from 
the root to the shoot and from the base to the tips of leaves 
but not in the reverse directions. 
For control of powdery mildews the benzimidazoles are 
applied as sprays. These are repeated at the normal intervals 
used for surface fungicides. 
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Iw Morphollnes; Dedemorph and tridemorph are two closely-
r e l a t e d systemic fungicides which are highly ac t ive aga ins t 
powdery mildews (Potmier et^ a l . 1969). The biochemical ac t ion 
of these fungicides i s not landerstood, 
J . Tr i fo r ine ; Trifor ine i s highly ac t ive agains t powdery 
mildews, i t i s systemic, moving in the xylem system, and has 
p r o t e c t a n t , curat ive and t rans laminar e f f e c t s , 
K. Pyrazophos; Pyrazolopyrimidine conta ins phosphorus. I t 
i s absorbed by foliage and stems and t r ans loca t ed upward in the 
t r a n s p i r a t i o n stream. Root uptake i s r e l a t i v e l y poor. I t i s 
appl ied as sprays at 7-14 days i n t e r v a l s and observed cont ro l 
of the wide range of powdery mildews (Dewaard^1974), 
The members of the compositae family are not free from 
t h e infec t ion of powdery mildews and considerable amount of 
damage t o plants belongs t o t h i s family i s reported every yea r . 
The review of l i t e r a t u r e c i t ed above shows t h a t very l i t t l e 
attempt has been made t o study the causal organism of the powdery 
mildew on the plants sys temat ica l ly , even there i s controversy 
on the iden t i t y of the pathogen. Moreover, nothing i s known 
about the factors affect ing the development of d i s e a s e . Hence 
i n the present studies an attempt has been made t o study the 
following aspects ; 
1. To Survey the incidence and sever i ty of powdery mildews 
on the members of compositae. 
-26-
2. Identity of causal organism and measurements of conidia 
and conidiophores. 
Further studies will be based on the following aspects: 
i 
3, Effect of different relative humidities and temperature on 
incubation period, 
4. Host range of powdery mildew with reference to the family 
compositae, 
5. To study the varietal resistance of different cultivars 
against the powdery mildews, 
6, Effect of systemic fungicides for the control of powdery 
mildews. 
7, Estimation of sugars and nitrogens in susceptible and 
resistant plants to correlate with the disease. 
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MATERIALS AND METHODS 
Survey; Composites growing areas at Aligarh and its adjoining 
locations were visited once or twice with a view to record the 
time of appearance of powdery mildew and later to determine the 
severity, diiring their growth periods. 
The severity of powdery mildew were graded as follows: 
No infection (-) = NO visible disease symptoms. 
Mild infection (+) = Pustule few, small in size and 
scattered. 
Moderate (++) = Pustule many, larger in size, tending 
infection ^ ^ 
to coalesce, 
severe infection(+++) = Big pustules covering almost the entire 
leaf areas. 
Identity and maintenance of the pathogen; For the identifi-
cation of the pathogen, infected parts of the plants from 
different localities were collected and brought to the laboratory 
in polythene bags. in absence of perithecia, the conidia were 
examined under the microscope for various characters. These 
characters includes colour of the mycelium in older pustules 
(Rodigin^1936 and Yarwood, 1957); Shape of conidia (Alcorn, 
1968); Presence and absence of fibrosin bodies (Homma, 1937; 
Clare, 1958, 1964; Kable et_ a_l, 1963 and jhooty, 1967) and 
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type of germtube (Hirata, 1942, 1955; Kable et al.. 1963 and 
Zaracovltis, 1965) and conldial measurements (Bouwens, 
1924, 1927). 
For determining the size of conidia, about 200 conidia 
were measured and the average range of the measurement of 
conidia was determined. 
To study the presence and absence of fib rosin bodies, 
which is one of the important characters in identification, 
conidia from different collections were mounted in 3% aqueous 
solution of KOH (Kable et^  al. 1963) to locate their presence. 
For studying the type of germ tube, conidia were dusted 
over dry clean glass slides placed on glass triangles in a 
sterilized petridish containing double distilled water at the 
bottom. Later these were transferred in incubator running at 
17-22°C. After 24 hours, conidia wer^ stained in cotton blue 
and^mounted in lacto-phenol for further observations. 
Infected materials bearing cleistothecia will be stored 
for the detailed study of characters which help in ascerting 
the identity. The cleistothecia will be mounted in cotton blue 
and Lactophenol. On rupturing, the number of asci will be 
examined as per cleistothecia and number of ascospores per 
ascus. The size of cleistothecia, asci and ascospores will 
also be determined. For the size of ascospores, 200 + 20 
ascospores will be measured and the average will be taken. 
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In order to have inoculum for further studies, 
seedlings of the irespective hosts in the cotyledonous stage or 
at 3-4 leaf stage, grown in autoclaved soil contained in 25 cm 
clay-pots will be inoculated. For inoculations dry dusting of 
conidia will be used (schmitt, 1955), The inoculated plants 
will be kept in separate glass-house chambers at 17-22°c, in 
order to avoid mixing of inoculum. The plants will be regularly 
examined for the appearance and the development of disease, 
HOST RANGE AND VARIETAL RESISTANCE: 
To study the host range and varietal resistance, mature 
plants and seedlings (in the cotyledonous for 3-4 leaf stage) 
of various plants belonging to family compositae and different 
cultivars raised from surface sterilized seeds grown in auto-
claved soil will be inoculated with respective causal orga^nism 
by dry dusting technique. The studies will be carried out in 
pots as well as in field. These studies will be i-epeated with 
different isolates of both the powdery mildews. 
For pot studies, inoculated plants will be transferred 
to glass house and temperature will be recorded. on the other 
hand, for field trials inoculated plants will be transferred 
with entire soil to pits earlier dug at a distance of 8-12 ft. 
in order to avoid any injury. Healthy seedlings will also be 
transferred in the same way to serve as control. Temperature in 
field will be recorded regularly. 
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After twenty days of inoculations, the intensity of 
disease will be rated as given on page but over all 
rating will be categorised as under. 
Resistant (R) = Powdery mildew failed to appear. 
Susceptible(S) = Powdery mildew appear. 
Similar inoculation tests will be made on detached 
leaves or leaf-discs (Morrison^ 1960^ 1964), Leaves will be 
removed from the upper most nodes of uninfected plants grown 
in 25 cm, clay pots. Leaf discs will be cut with 1 cm, 
diameter sterilized Cor"k borer and floated on water in petri-
dishes. On the other hand detached leaves will be placed on 
glass-triangles in a petridish with the petiole dipped in 
water. They will be inoculated with conidia. 
Observations on disease intensity will be made daily for 
two to three weeks, after inoculations. Throughout! the '•-' 
studies, the perithecial production will also be examined and 
the time taken for the appearance of perithecia will be recorded, 
Later perithecia will be dissected and examined for the presence 
of asci and ascospores. The following numerical rating for 
disease intensity will be used throughout (wheeler^1969), 
Grade Description Infection rating 
Highly Plants completely free from 0 
resistant infection. 
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Moderate 
r e s i s t a n t 
Suscept ib le 
Highly 
suscept ib le 
Mycelium developing both on leaves 
and stem covering 26-5C% leaf a rea . 
Many small colonies appearing l a t e r 
coalescsing and covering 50-75% leaf 
a rea . Mycelium developing on stem 
as well . 
Entire plant covered uniformly by 
mildew. 




To ta l numerical r a t i ng 
Total leaves examined x Maximum rating 
• xlOO 
In each case uninoculated plants will serve as control. 
EFFECT OF TEMPERATURE AND RELATIVE HUMIDITY ON INCUBATION 
PERIOD 
For studying the effect of temperature and relative 
humidity pertaining to the germination of conidia will be 
categorised under the following headings:-
Effect of temperature; To determine the effect of temperature 
on germination, freshly formed conidia will be dusted over a 
dry clean glass slide and kept in incubation chamber. The 
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assembly of the incubation chamber w i l l be t r ans fe r red t o 
incubators each running a t - 5 , 5, 10, 17, 20, 25 and SO^C. 
After 4, 8, 12, 36, 48, 60 and 72 hours of incubat ion, s l ides 
w i l l be examined for germination of conidia and percentage of 
germination wi l l a lso be taken. 
Effect of r e l a t i ve humidi ty;- Super sa tu ra ted so lu t ions of 
following s a l t s wi l l be prepared t o maintain the d i f fe ren t 
r e l a t i v e hvimidities (Hand book of chemistry and Physics^ 19 57), 
Super sa tura ted solut ions of Relat ive hiamidity (%) 
a t 20"C 
Sodium n i t r a t e 
Sodiijm aceta te 
Ammonium sulphate 
Zinc Sulphate 
Sodium hydrogen phosphate 







The Super saturated solutions will be transferred to 
lower chambers of small dessicators which would serve as 
humidity chambers. Freshly developed conidia almost of the 
same size, age will be uniformly dusted over the clean cover 
glass with the help of glass rod (Nair, Sadasivan and 
Ellingboe, 1962), The entire assembly will be kept at 20°c 
after 4, 8, 12, 24, 36, 48, 60 and 72 hours of incubation, the 
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number of conidia that h^d germinated and that failed to 
germinate will be counted and the percentage fcjermination of 
conidia will also be noted. 
For studying the effect of temperature and relative 
humidity on disease development, surface sterilized seeds of 
susceptible cultivars will be sown in autoclaved soil contained 
in 10 cm clay pots. The plants in cotyledonous stage will be 
inoculated with conidia obtained from the original culture 
maintained in glass house. These will be transferred to growth 
chamber maintained at different temperature viz, 5, 10, 17, 20, 
25 and 30 with 60, 80 and 90 percent relative hxomidity. 
All each combination of temperature and relative 
humidity the plants will be regularly examined for the 
appearance of the disease and the perithecia. Disease 
intensity will be recorded after twenty days of inoculation 
on lower leaves and stem. A maximum period of one month will 
be provided in each case to ensure the production of perithecia 
except in those where the symptoms fail to appear. 
In order to determine the role of ascospores in the 
recurrence of disease, perithecia, if observed, will be 
subjected to the following treatments:-
Leaf and stem portions containing perithecia will be 
burried for 270 days in small Terylene bags. These will be 
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kept in plastic tubes and transferred to different temperature 
cabinetes each running at -5*, 5"», 10«, 17", 22°, 25° and SO'C. 
These will also be given a treatment of low and high temperature 
alternately for varying periods (Arya & Ghemawat, 1954), 
After every 30 days, leaf and stew samples will be taken 
out and the number of ascospores per ascus and number of asci 
per perithecium will be determined by rupturing the perithecia. 
The ascospores will be tested for their germination if any, on 
the lines suggested for conidial germination. 
Chemical Control; Systemic fungicides such as benlate, Calyxin 
will be tested against powdery mildew of compositae. The effect 
of these will be determined on the germination of conidia as 
well as on the development of disease. The following concen-
trations of the fungicides will be tested against the disease 
0,00001, 0,0001, 0.1, 0.2, 0.5 and 1,0 percent. The germination 
studies technique as outlined on page will be followed, 
where conidia will be transferred in a crop of required con-
centration of fungicides. Plants of 4 leaf stage will be 
inoculated with powdery mildew and treated with fungicides as 
follows:-
1) Plants will be inoculated with powder7 mildew, eight days 
prior to the treatment with fungicides. 
2) Plants will be first treated with fungicidos and then 
inoculated with mildew after eight days. 
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3) Plants will be treated with fungicides after symptoms of 
powdery mildew developed. 
In each groups, plants will be treated weekly, fort-
nightly and monthly with different concentrations of the 
fungicides applied both as soil drench and spray. For the 
soil drench 25 ml. solution of different concentrations of 
fungicides will be incorporated to 250 gm soil. In each case 
the severity of the disease will be recorded seven days after 
final treatment as suggested by Munjal et^  ajL, (1963) and 
Srivastava et £l. (1971), Disease severity will be graded on 
the basis of intensity of powdery mildew as given on page,,.. 
The disease control index will be calculated 
as follows:-
PDI in control - PDI in treatment x 100 
Disease control = 
index PDI in control 
ESTIMATION OF NITROGEN; The aerial parts of infected and 
uninoculated plants will be dried for 48 hours at 60°C in an 
oven and later ground in pestle and mortar for Nitrogen 
estimation. For the former, the portions showing powdery 
mildew symptoms, will be selected. 
The dried and powdered sample (0,5 gm) will be dropped 
into a 500 ml Kjeldahl digestion flask. Subsequently sodium 
sulphate (20 gm) plus catalyst digestion mixture will be added. 
-36-
To thi3'"35 ml of concentrated sulphuric acid will be poured 
by Swirling the flask and subjected to digestion till the organic 
matter is digested leaving the solution clear. The digestion 
flask will then be cooled to the point when crystals starts to 
form and then 300 ml distilled water will be added. 
Separately 25 ml of 4 percent boric acid will be 
pipetted into a conical flask (500 ml) and 4 drops bromocresol 
green methyl red to the flask neck so that the bent end is 
submerged in the boric acid solution contained in the flask. 
The outer end of the tube will be attached to the condenser. 
The Kjeldahl flask contained digested plant material 
will be fixed on the distillation stand at 45" angle and 
connected with the condenser. About 125 ml of 40 percent 
NacW will then be poured and the distillation flask will be 
heated for 4-5 minutes followed by disconnection of the receiver 
flask. The content will then be filterated against standard 
hydrochloric acid, 
SUGAR ESTIMATION; Plants samples will be suspended in 3 ml 
warm 95 percent ethanol and ground with mortar and pestle having 
some quartz and heated in boiling water bath for 2 minutes. The 
volume will be made upto 15 ml with warm ethanol and kept as 
such for an hour and then centrifuged. The resulting residue 
will be successively extracted with 60 percent followed by 30 
percent ethanol and finally with distilled water. 
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The supersaturated solutions will be pooled together 
and the volxime made upto 30 ml with 95 percent ethanol and 
subsequently reduced to 5 ml water bath (8611,1955; Nelson 
1944; and Somogyi,1945), 
To one ml of 10 times diluted above aliquot, 1 ml of 
freshly prepared somogyi reagent will be added. The mixture 
will be heated for 12 minutes in a hot water bath and then 
cooled in tap water. To this, 1 ml of assenomylbdate reagent 
will be added* The blue colour developed will be diluted by 
the addition of 50 ml distilled water for recording optical 
density at 495 nm is spectrophotometer. The concentration of 
reducing sugar will be calculated using a standard curve with 
different concentration of glucose. 
For estimating total sugar to one ml of diluted 
extract (extracted for reducing sugar) 1 ml of iN H2SO4 will 
be added. The mixture will be heated at 49"C for 30 minutes to 
hydrolyse nonreducing sugar. After cooling, the acidity will 
be neutralised with NaOH. optical density will be recorded at 
495 ml in spectrophotometer and concentration of total sugar 
will be calculated using the above standard curve. There will 
be five replicates throughout the studies. The data will be 
subjected to statistical analysis. 
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EXPERIMENTAL RESULTS 
Survey: A survey to determine the incidence and severity of 
powddry mildew on different members of the family compositae 
was carried out at different localities in Aligarh, Results 
presented in table show that different cultivated 
composites viz. Helianthus annuus; Zinnia elegans; Dahlia 
variabilis; Cosmos sulphunus; Acroclinium sp,, Chrysanthemum 
carinatxim? Gamolepis sp., srachycome sp,, Dimorphotheca sinuata; 
Cineraria sp,, and two wild composites viz, Xanthium strxjmaritim; 
Vernonia cinerea were found to be attacked by powdery mildew 
to a varying degree. 
The detailed results are given below:-
University campus; During January to April severe infection 
was observed on H, annuus, D. variabilis, ch, carinatum, 
Cosmea sp.; Zinnia elegans; Dimorphotheca sinuata, Acroclinium sp, 
V, cinerea; and x, strumarium. Moderate infection on Gemolepis sp,, 
Brachycome sp, while mild infection was found on Cineraria sp, 
and Be His perennis. 
During the scorching days of summer month the plants 
were free from the disease. 
Again during October to December the infection appeared 
on the plants. Moderate infection was found only on Co. sulphonus 
- 3 9 -
and X. atnamarlum. Mild in fec t ion on Z_, e legans . P i , s inua ta , 
Acrocliniiim sp. D. v a r i a b i l i s , Ch. carinatum and v . c ine rea . 
On the other hand Ciner^ja sp, Brachyogome s p , , Be l l i s perennis , 
and H. annuus; vrere remained free from the i n f ec t i on . 
Fort a rea ; During January t o Aprils moderate in fec t ion was 
observed on D. v a r i a b i l i s and severe in fec t ion on H. annuus, 
Z_, e leqans , and X, strumarium while V, cinerea remained free 
from in fec t ion . During October t o December, no infec t ion was 
observed on D. v a r i a b i l i s , while mild in fec t ion was not iced on 
H. annuus and Z, elegans,. moderate on X. stmmarium, on the 
o ther hand Vernonia cinerea remained free from the d i s ea se . 
Dodhpur area ; Between the period of January t o Apr i l , severe 
i n f e c t i o n was found on X. strumarium; Moderate on H. annuus, 
Z.elegans^ Cosmea sp . and mild on D. v a r i a b i l i s and no in fec t ion 
on Ch, carinatum. Cineraria sp . and V. c inerea , X. strumarium 
was a l so found moderately infected during October t o December, 
whereas, mild infect ion was observed on H. annuus; Z. elegans 
and D. v a r i a b i l i s and Cosmea sp. The p lan ts v i z , ch. carinatum; 
Cinera r ia sp, and V, cinerea were remained free from in fec t i on . 
Agra Road (SasnDi During January to Apri l moderate in fec t ion 
was observed on, H. annuus, Z_. e legans , ch. carinatum, Cosmea sp.. 
mild on D. v a r i a b i l i s and severe on X. strumarium. On the o ther 
hand Cineraria sp. and V. cinerea were free from the d i sease . 
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Between October to December moderate infection on 
X. strumaritBn» Cosmea sp., while H, annuus^ V. cinerea; 
D^ . variabilis» Cine rare a sp,, Ch, carinatum and z, elegans 
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IDENTITY OF THE CAUSAL ORGANISM 
I t i s c l ea r from tab le t h a t the colour of the 
mycelium from Acroclinlum s p . ; Be l l l s perennls ; Brachycome s p . ; 
Chrysanthemum carinatum. Cineraria s p , ; Cosmos sp . ? i:)€thlia 
v a r i a b i l i s ; pimorphotheca s inuata ; gamolepis sp ; Helianthus 
annuus; Vernonia c inerea; Xanthium strumarium and Zinnia elegans 
was grayish-white . The conidia were e l l i p t i c a l t o sphe r i ca l 
i n shape measuring 31.15-46,20 um x 14,7-24.15 um; 31,15-42.Ox 
14,35-21.0 um; 28,0-59.5 x 14.0 - 24.05 um; 24.5-36.05 x 15.05-
21.7 um; 26.25-38.5 x 15.05-20.65 um; 21.0-58.8 x 13,3-23,1 xam; 
28.0-45.85 x 14.35-23.1 um; 32.2-59.15 x 16,8-21.35 tun; 21.0-52.5x 
14.0-22.05 ^jmt 30.45-48.3 x 15.75 - 24.85 um; 24.5-39.2 x 15.05-
20.3 um; 20,0-32,5 x 10,5-19,0 um; 26,25-42.7 x 14.0 - 28 um. 
From the table i t i s evident t ha t the f ibres in bodies 
were present in the conidia obtained from Acroclinium s p . ; 
B e l l l s perennis; Chrysanthemum carinatum; Cosmea sp; Pimorpho-
theca s inuata ; Helianthus annuus; Xanthium strumarium while 
f ib ros in bodies were absent in Brachycome sp . Cinerar ia s p . ; 
Dahlia v a r i a b i l i s ; Gamolepis s p . ; Vernonia c inerea ; Zinnia 
e l eqans . 
To study the germ tubes p lan ts have been categorised 
as under : -
1. Acroclinium sp, : - The germ tubes are b l f e r ca t ed , and 
s i n g l e , s t r a igh t with complex appressor ia . 
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2, BeIlls perennis;- On germination the germ tubes are 
single with complex appressorla, 
3, Brachyc.otne sp,:- The germ tubes are single with 
complex appressoria, 
4, Chrysanthem\jm carinatum;- Germ tubes are bifercated 
and single with complex appressoria, 
5, Cineraria sp:- The germ tubes are single straight with 
simple appressoria, 
6, Cosmea sp.:- on germination they produce germ tubes 
bifercated, single with complex approssoria, 
7, Dahlia variabilist The germ tubes are straight with 
simple appressoria. 
8, Dimorphotheca sinuata;- Germ tubes are bifercated and 
single with complex appressoria. 
9, Gamelepis sp:- The germ tubes are single with complex 
appressoria, 
10. Helianthus annuus;- Gerrri tubes are bifercated and 
sinqle with complex appressoria. 
11. Vernonia cinerea;- On germination the germ tubes are 
produced as straight with simple appressoria. 
-44-
12, Xanthium strumarium;- The germ tubes are single 
with complex appressoria. 
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Powdery mildews have been known to take a heavy toll 
of various crops every year throughout the world. This is more 
true with India where little work has been carried out. In view 
of these facts, in the present investigation an attempt has been 
made to identify the powdery mildew and to assess the extent of 
losses caused by them, on the members of the family compositae. 
Although considerable work has been carried out on various 
aspects of cucurbit powdery mildews both in India and elsewhere 
(Blumer, 1933; Nour, 1957; Clare, 1958; Vasudeva, 1960; Kable 
and Ballantyne 1963; jhooty, 1967; Kapoor, 1967; Khan et al,, 
1970^ 1971; Mathur et al., 1971, ) but nothing is known about 
the development of powdery mildew when the cucurbit plants are 
under various kinds of stress. it is with the aim in view that 
the present investigations were undertaken. 
During the survey, the powdery mildew of composites 
appears in two flushes, one from January to April and other 
from October to December (Table -1). It is understandable 
that during these periods both temperature and relative humidity 
are moderate and highly favourable for the development of the 
disease. These findings are in accordance with the work done 
by Levykh (1940); Minev (1957); Rossouw (1959); Schnathorst 
(1950)^ » Morrison (1961 1964)/ Malik et_ a]_. (1973); Khan (1975)^ 
and Chen & Chen (1981). However, no infection on composites 
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have been observed from May to Sept. (Table -1)^ probably because 
the temperature remains very high and relative humidity is also 
very low. 
Though attempts are made to search for perfect stages 
on the infected plants, but in most cases they are not recorded. 
Therefore, identification in such cases is based on various 
conidial characters as suggested by Hirata (1942), Nour (1957), 
Clare (1958), Kable and Ballantyne (1963), Zaracovitis (1965), 
Blumer, (1967), Kapoor (1967), jhooty (1967), Mathur et al. 
(1971, 1974). 
Taking in view of the asexual conidial characters to 
ascertain the identity of powdery mildew on composites viz. 
Cineraria sp., D. variabilis; Z_, elegans, and V. cinerea/confirmed 
as E. cichoracearum. Similar reports were also given by 
Mac Donald, (1939), Baker & Locke (1946), Eliade & Eugenia (1975) 
and Groter & Eicker (1983) while on Acroclinium sp.^ Be H i s 
perennls; Brachycome sp.^ Ch. Carinatum/ Cosmea sp,^ Gamolepis sp.. 
H. annuus; and X, strumarium as oidium sp, for which further 
investigations are in progress. 
-48-
REFERENCES 
*Ainsworth, G.C, and G.R. Bisby (1950). A dictionary of the fungi 
p. 447. 
*Alcorn, J,L. (1968), Cucurbit powdery mildew on papaw. Qd» J. 
Aqric. Anlm. sci. 25 (3): 161-164.^R. A.M. 48(1): 52.) 
•Anonymous (1946) Disease of Roses, Agr. Gaz. New South wales 
57: 373-376. 
•Anonymous (1950), Powdery mildew of cucumbers, Pumplcins and 
related plants. Agr. Gaz. New South Wales, 41; 587-588. 
•Anonymous (1950) List of common names of Indian plant diseases, 
Indian j. Agric. S c 20: 107-142. 
•Anonymous (1950). The wealth of lndia,C.S.I.R. India, Delhi vol.11 
pp. 427, 
•Arnaud, G, and M, Amaud (1931). Traits de Pathologie vegetab. 
Vol. 1: p, 993, 
•Arya, H.C. and M.S. Ghemawat (1954), Qccurance of powdery mildew 
of wheat in the neighbourhood of Jodhpur. Indian Phytopath. 
6: 123^130, 
Baker, K. F. and w.P. Locke (1946). perithecia of powdery mildew on 
Zinnia seeds. Phytopathology 36: 379-380, 
•seeley, F. (1932), Effect of meterologlcal factors on the 
virulence of Oidlum hevae in Malava. jour. Rubber R«Ss» 
Inst. Malaya 4: 104-114. 
''feell, D.J. (1955). Mono and oligosaccharides and ^cidic mono-
saccharides derivatives in modern method of plant analysis. 
Vol. II. 11-25. 
*Bent, K.J. (1974). Proc Am. Phytopath. Sci. 1,21. 
*Bessey, E.A. (1943). Notes on Howaiin fungi, papers Mich. Acad. 
sci. Arts. Letters. 28: 3-8, 
*Bioletti, F.T. (1907). Oidium or the powdery mildew of Vine. 
calif. Agr. Exp. Sta. Bull. 186: 315-350. 
*Blumer, S. (1927).ueber Einfluss ausserer Faktoren auf die 
Entwicklung der Mehltauplize (Autorreferat). Mitteil. 
Naturf. Gesellsch Bern, jahrg, 1926, 27-28 (R.A.M. 
6: 643-644). 
*Blumer, S. (1933). Die Hrysiphaceen Mitteleuropas mit be Sonderer 
Berucksichtigunq der schweiz. Beitr. Kryptog - a menoflora 
der Schweiz 7; Heft 1: 483 5. 
*Blumer, S. (1948). Beitraq Zur Kenntins der Erysiphaceen Ber. 
Schweiz. Bot. Gesellsch, 58: 61-68. 
*Blumer, S. (1967). Echte Mehltauplize (Erysiphaceae) Veb. Gustav. 
Fischer Verlag Jena Pub. 1967. 
-50-
0 
*Boerema, G.M. and H.A. vajaXesteren (1964)«De identitelt Vonde 
echte meeldauw Uij cucurbitaceae (The identity of the 
powdery mildew of cucurbitaceae) Neth. j. Plant, path 
70 (1): 33-34fR.A.M. 44: 449: P. 65). 
Boughey, A.S. (1949). The ecology Of fungi which cause economic 
plant diseases. Trans. Brit. Mycol. Soc, 32: 179-189, 
*Bouwens, H. (19 24)«untersuchungen uber Erysipheen Mededeel, 
Phytopath, Lab. Willie Commelin Scholten^ Barm 8: 1-47, 
*BQUwens H, (1927).weitere untersuchungen uber Erysiphaceen Meded, 
Phytopath. Lab. Willie Commelin Scholten, Barm^ 10: 3-31, 
Boyle, T.H. and D.P, Stimart (1983). interspecific hybrids of 
Zinnia elegans jacq. and Z_. angustifolia HbK; embryology, 
morphology and powdery mildew resistance. Rev, pi. path 
62(5); 186/2020. 
*Bremer, A. (1940), Beobachtungenquantitativer Art Uber das 
Auftreten Von Schaden and Gemiisepflanzen auf dem 
Versuchsflte der Zv/eigstelle Ascherleben der Biologische 
Reichsanstalt fur Landund Forstwirtschaft wahrend der 
jahre 1929 bis 1935. 3. Mitteilunq Zeit. Pflanzenkrank 
50: 577-595. 
*Brisley, H.R. (1926)«Recent infoniation concerninq powdery mildew 
in Northern Arizona, Plant. Pis. Rep. 10: 104. 
*Brown, I.F. (1970).Proc. 7th int. Cong, plant Protection 206. 
*Brown, I.P., J.W. Whaley: M.H. Taylor and E.M. Van Heynigen 
(1967)' Phytopathology 57, 805. 
*Buchheim, A, (1928)-BiologischeHmorphologische untersuchungen 
an Erysiphaceen Ber. Pent. Bot. Ges. 46: 167-180, 
*Butler, E.J, (1918)# Fungi and diseases in plants. Thacker spink 
and Co. Calcutta vi. 
*Byrde, R.j.w., D.R. Clifford and D. Woodcock (1966). Ann, appl, 
Biol. 57, 223-230. 
Cannon, O.S. (1962). Powdery mildew of potatoes in utah, Proc, Utah, 
Acad, Sci. 39: 188.(R.A.M. 42: 401, 1963), 
Cepetti, E. and F. Gabrila (1976)»Contribution to knowledge of the 
microfungi (Erysiphaceae) parasitic on medicinal plants. 
Bio. Abs. 61(1): 500/4819. 
Chen, H.L. and M.J. Chen (1981). The sexual stage of Carrot powdery 
mildew, E. heraclei found in Taiwan and germination of 
its conidia. (Bio. Abs. 71(2): 12633, 
Chandra, u; S.K. Saxena and M.Akram (1982)* Sphaerotheca fuliginea 
causal organism of powdery mildew of Indian beans. 
Bio. Abs. 73(6): 4318/41901. 
*Cherewick, w.J. (1944). Studies on the biology of Erysiphe 
graminis DC. Canad j. Res. 22: 52-86. 
Childs, J.F.L. (1940). Diurnal cycle of spore maturation in 
certain powdery mildews. Phytopathology. 30: 65-73. 
-52-
Ciccarona, A. (1953). Powdeiry mildews of vegetable and Allied crops, 
in "The powdery mildews" Eds. spencer, D.M. Academic Press 
London^ 1978; pp 518. 
•Clare, B.G. (1958). The identity of the cucurbit powdery mildew 
of South Eastern Queensland. Aust. J. Sci. 20 (9): 
273-274.CR.A.M. 38: 556, 1959). 
Clerk, G.C. and E.N. Ayesu-offei, (1967). Powdery mildews of 
Vegetable and Allied Crops. In "The powdery mildews" Eds. 
Spancer, D.M. 1978 Academic Press London pp, 518. 
Cole, J.S. (1964). Powdery mildew of tobacco (E. cichoracearum DC.). 
Ann. Appl. Biol. 54(3): 291-301. 
Cole, J.S. (1966). Powdery mildew of tobacco (E. cichoracearum DC.) 
Ann. Appl. Biol. 57(2): 201-209. 
•Corner, E.J.H. (193 5)-Observations on resistance to powdery mildews, 
New Phytol. 34: 180-200. 
Cute, I.R. and I.G. Burns (1984)» Powdejry mildew of lettuce 
(Lactuca sativa). Rev. Pi. path, 63(4); 142/1518. 
D' Angremond, A. (1924). De Veldschimmel (Qidjum spee) in de 
Vorstenlanden. Proeftat.Verstenlandsche, Tabak, Meded, 
57, 7-25 (R.A.M. 25: 416). 
*Delp, C.J. and H.L. Klopping (1968). Pi. Dls. Reptr. 52, 95-99. 
*Deslandes, j.A. (19S4). Studies and observations on lettuce 
pov^ /dery mildew. Pi. Dls. Rept. 38: 560-562. 
- 5 3 -
D h a n v a n t a r i , B.N. and w.R. j a r v l s ( 1 9 8 5 ) . Powdery mi ldew ( E r y s i p h e 
c i c h o r a c e a r u m ) of g r e e n - h o u s e L e t t u c e i n O n t a r i o . Rev . P i . 
p a t h . 6 4 ( 6 ) : 2 8 3 / 2 8 6 0 . 
D i a z F r a n c o , A. (1985) . E f f e c t of s u n f l o w e r Powdery mi ldew i n t h e 
n o r t h of T a m a n l i p a s . Rev. P i . p a t h . 6 4 ( 5 ) ; 2 1 1 / 2 1 1 2 . 
D r o z d o v s k a y a , L . S . ( 1 9 8 0 ) , Powdery mi ldew of m e d i c i n a l s p e c i e s of 
g r o u n d s e l . B i o . Abs . 6 9 ( 1 ) ; 5 8 2 / 5 4 7 9 . 
E l i a d e , E u g e n i a . ( 1 9 7 5 ) . Note on some s p e c i e s of E r y s i p h a c e a e i n 
t h e f l o r a of Romania B i o . A b s . 5 9 ( 1 ) : 4 9 9 / 4 6 0 8 . 
E l i a s , R . S ; M.C. S h e p h a r d ; B.K. S n e l l , J . S t u b b s , ( 1 9 6 8 ) . 5 . n « 
B u t y l - 2 - d i m e t h y l a m i n o - 4 - h y d r o x y - 6 - m e t h y l p y r i m i d i n e ; ,a 
s y s t e m i c f u n g i c i d e s . N a t u r e . 2 1 9 / 1 1 6 0 . 
E s h e d , Nava ( 1 9 7 7 ) , New h o s t r e c o r d s f o r Powdery m i l d e w s i n 
I s r a e l . B i o . Abs . 6 3 ( 3 ) , 1 7 1 9 / 1 7 5 3 3 . 
* F i k r y , A. ( 1 9 3 6 ) . Powdery mi ldew of c u c u r b i t a c e a e . B u i 1 . M i n i s t . 
A q r i c . E g y p t , 175 , i l l P . 25 P i , 24 (2 C o l . ) . 
* F i n n e y , J . R . ; G.M. P a r r e l and K . J . B e n t . ( 1 9 7 5 ) . P r o c . 8 t h Br . 
I n s e c t i c . F u n g i . Conf. 2, 6 6 7 - 6 7 3 . 
* F i s h e r , D . F . ( 1 9 3 8 ) . C o n t r o l of a p p l e Powdery m i l d e w . U . S . D e p t t . 
A g r . F a r . B u i . 1120 : p p . 1 0 . 
* G a n g u l y , D. and V.R. p a n d o t r a ( 1 9 6 3 - 6 4 ) . i m p o r t a n t d i s e a s e s of 
m i n t s and t h e i r c o n t r o l . B u l l , r e g . R e s . Lab , jammu 1 ( 1 ) : 
4 2 - 4 8 . 
-54" 
Gelyuta, V.P. (1979)» Sphaerotheca fuliginea poll. f. Cyclachaenae w. 
Geluta, new form of powdeiry mildew. Rev, pi. path. 58 
(9): 362/4270. 
*Geoghegon, M.J. (1967). Proc. 4th Br. insectic Fungi. Conf. 
2, 451-460, 
Gorter, G.J.M.A?*^A. Bicker, (1983). First records of perfect 
stages of some powdery mildew fungi dn South Africa. 
Rev. Pi. path, 62(12): 441/4861. 
Goster, J.C. (1966). Powdery mildew fungus on cucurbits in the 
Transval Province of South Africa. Nature 209 (5026): 938, 
*Graf Marin A (1934).Studies on Powdery mildew of N.F. Cereals. 
Cornell Univ. Agr. Exp. Sta. Mem. 157. 
Hasan, S. (1975). Host specialization of Powdery mildew. Erysiphe 
cichoracearum from chondrilla -[uncea. Bio, Abs, 59(1); 
504/4661. 
Hashioka, Y. (193 7).Relation of temperature and humidity to 
Sphaerotheca fuliginea (Schlecht.) Poll, with special 
reference to germination, viability and infection. Trans. 
Nat. Hist. Soc. Formosa 27: 129-145. (R.A.M. 17:93, 1938). 
Helyuta, V.P. and P.D. Marchenko (1985). Uncinula bicornis on 
Aesculus hippocastanum in the Ukrainian SSR (USSR). 
Bio. Ai-^ 3. 79(2); 810/16441. 
-55-
Hirata, K. (1942). On the shape of the germ-tubes of Erysiphaceae. 
(In Japanese, English Summary) Bull. Fac. Agr, Nilgata 
Univ. 57: 34-49. 
Hirata, K. (1955). On the shape of germ-tubes of Erysiphaceae (Tl). 
Bull. Fac. Agr. Niigata Univ. 7; 24-36. 
Hlrata, K. (1966). Host range and geographical distribution of 
powdery mildews. Faculty of Agriculture, Niigata univ. 
Niigata, japan, 474 seiten (Die Arbeiterscheien nack 
Konnte das help nicht mehr beruchsichtight werden 
(R.A.M. 45(1): 535. 1966). 
™" ^ ^ « 
*Homma, Yasu, (193 7).Erysiphaceae of japan. Jour*Fac. Agr. 
Hokkaido Univ. 38: 138-461, 
Hou, H.H.; and C.S. Lee (1981). Powdery mildew of Dahlia pinnata 
in Taiwan Rev. Pi. Path; 60(3); 125/1470, 
lalongo, M.T. (1980). A population of Erysjphe cichoracearum DC. 
Herat specific to Sonchus (Rev. Pi. path. ) 59(5); 
247/2486. 
lalongo, M.T. (1981). Mai bianco of Helianthus tuberosus L. 
(Rev. Pi. path. 60(7); 363/4140. 
ivanoff, S.S. (1957). Powdery mildew pimples on watermelon fruits. 
Phytopathology, 47(10): 599-602. 
Jaqger, I.C. (1926). Powdery mildew of muskmelons in the imperial 
valley of California In 1925. Phytopathology, 16:1009-1010, 
•55-
jain/ J.P. and R.D. Singh (1968). Two new hosts for powdery mildew 
in India*Indian Phytopath. 22(2): 251-252, 1969. 
jan, C.C; J.M. Chandler (1986).Transfer of powdery mildew resistances 
from Helianthus deblis Nutt, to cultivated sunflower 
Rev, pi. path 65 (6); 2935. 
*jenson (1951)*Powdery mildew of barley Cornell Univ. Agr. Exp. . 
Sta. Mem. 305 39 p. 
*jhooty, J.S. (1965)« Zinnia elegans a new host of £. fuliginea. 
Pi. Pis. Rept. 49(9): 756. 1 table. 
*JhootY, J.S. (1967). Identity of powdery mildew of cucurbits in 
India>Pi. Pis. Rept. 51; 1079-1080. 
Jhooty, J.S. (1971). Germination of powdery mildew conidia in vitro 
on host and non host leaves. Indian Phytopath. 24(1): 
671-72. 
Jhooty, J.S. (1971). over wintering of powdery mildew of cucurbits 
in Punjab Indian Phytopath. 24: 441-445, 
Kable, P.F. and Ballantyne, Barbara (1963). observations on the 
cucurbit powdery mildew in the Ithaca District. Pi. Pis. 
Rept. 47: 482. 
*Kapoor, J.N. (1967). C.M.I, description of pathogenic fungi and 
bacteria. No. 125: 159, Kew Surrey, England. 
Kato, Toshiro (1983 )• Mechanism of action of the fungicide, 
buthiobate. Bio. Abs. 76(1): 623/^.774. 
-57-
Khan, A.M., M.W. Khan & M. Akram (1971), Status of cucurbit powdery 
mildew I. peritheciai production in cucurbit powdery 
mildew in Northern India. Indian Phytopath., 23 (3): 
497-502. 
Khan, M.W.; M. Akram and A.M. Khan (1972).Peritheciai stage of 
certain powdery mildews including some new records. 
Indian Phytopath. 25(2): 220-224. 
Khan, M.W. and Ahmad, E.A. Mussa (1979)*Powdery mildews in the 
Libya jamahiriya. 1. identity of certain mildew fungi. 
The Libyan Journal of Agriculture Vol. 8. pp. 
Khan, M.W. (1980). Powdery mildew in the Libyan jamahiriya. n . 
identity of certain powdery mildew fungi. The Libyan 
Journal of Agriculture Vol. 9. 
Kirby, A.H.M. and L.D. Hunter (1965). identification of Dinitro-
Octylphenol in certain commercial fungicides Nature; 
Lond. 208, 189-190. 
Kirby, A.H.M., E.L. Frick and M. Gratwick (1966). Powder/ mildew 
Ann, appl. Biol. 57: 211-221. 
Klemm, H. (1986)»A notable injurious occurance of powdery mildew 
(Srysiphe cichoracearum DC. ex. Merat) on Lettuce 
(Lactuca sativa L.) in the GDR. Rev. Pi. path. 65(1) : 
51/483. 
Klisiewicz, J.M. and B.H. Beard (1976). Disease of sunflower in 
California. Bio. Abs. 62(7); 3906/39558. 
-58-
*Laibach, F. (1930), Uber die Bechlngungen der peretheciuin bildung 
bei der Erysiphaceen. jahrb wis. Bot. 72: 106-136, 
*Last/ P.T. (1957), Effect of date of sowing on the incidence of 
powdery mildew on spring sown cereals, Ann, Appl, Biol. 
45: 1-10, 
Lebeda, A. (1986), Difference in resistance of wild Lactuca species 
to natural infection of lettuce powdery mildew 
(E. clchoracearum). Rev. Pl. path, 65(8); 462/4210, 
Lebeda, A, (1986), Occurance of natural powdery mildew 
(E_, clchoracearum) infection in the genus Lactuca in the 
Czeckoslovalcia Rev, Pl, path, 65(10), 591/5324, 
Lebeda, A, and J, Buczkowski, (1986), Occurance of ^, clchoracearum 
perithecia on wild Lactuca species Rev, Pl, path. 
65(6)1 348/3096, 
*Levykh, P,M, (1940), The influence of temperature and air humidity 
on the infection of tobacco by Powdery mildew (oldium 
tabaci Thuem.) The A.I. Mikoyan Pan Soviet Sci, Res. Inst, 
Tobacco and Indian Tobacco Ind, (VITIM) Rostoff-on-Don: 
Pub. 141: 97-111 (R.A.M. 20:90). 
Lorenzini, G. and E. Triolo (1981). Sunflower and H, tuberosus, 
new host of E, clchoracearum DC, in Italy. Rev. Pl. path, 
60(1), 24/194. 
*Mac Donald, J.A. (1939). Powdery mildew on cineraria Godnrs chron; 
CV. 2721, p. 111. (R.A.M. 29: 459:1939). 
-59-
Mal ik , K.A./ M. waj id ; M. Akram and Azmatullah Khan (1975). 
P e r i t h e c i a l s t age of c e r t a i n powdery mildews i n c l u d i n g 
some new records I I . B io . Abs. 6 0 ( 1 ) ; 509/473 7. 
•Mansson, T. (1955). The g r a s s mildew, E. g ramin l s DC*on whea t . 
S v e r i g . u t s a desforen T i d s k r . 6 5 : 220 -241 . (R.A.M. 
3 5 : 175-176). 
Mathur, R .L . , B.L. Mathur and L . P . Bhargava (1971) . New r e c o r d s 
of powdery mildew from R a j a s t h a n . I n d i a n Phy topa th . 
2 4 ( 1 ) : 63-65 . 
Mathur, R .L . ; L.P. Bhargava and D.K. Handa (1971) . A new h o s t 
record of powdery mildew Dimorphotheca s i n u a t a . I n d i a n 
Phytopath, 24 (4 ) : 798-800, 
*MacCallan, S.E.A. (1967). In " F u n g i c i d e s " , (D.C. Torgeson E d ) . 
1, 1-37. 
*McKeen, C D . (1954). obse rva t ions on t h e occurence and c o n t r o l 
of powdery mildews on green-house cucumbers i n O n t a r i o . 
P i . P i s . Rept r . 38 : 860-863 . 
*McKeen, W.E., R. Smith and N. M i t c h e l l (1966). The haus tor ium of 
E_. cichoracearum and t h e host p a r a s i t e i n t e r f a c e on 
H. annuus. can. J . Bot . 4 4 ( 1 0 ) : 1299-1306.(R.A.M. 4 6 ( 3 ) : 
707) . 
*McKeen, w.E. and p.K. Bhat tacharya (1968) . A l t e r n a t i o n s of t h e 
hos t wall surrounding t h e i n f e c t i o n peg of powdery mildew 
fungi Proc . Can. Phytopath Soc. 35 :16 -20 . (R .A .M.48 (1 ) :49 ) , 
- 6 0 -
* M i l b r a t h , D.G. ( 1 9 2 7 ) - P l a n t p a t h o l o g y . C a l i f . Dept . A g r l c . Bui. 
15 : 7 - 1 2 , 1 3 1 - 1 3 3 . 
* M i l l e r , P.A. and J . T . B a r r e t " ( 1 9 3 1 ) . Cantaloupe powdery mildew i n 
t h e I m p e r i a l V a l l e y . C a l i f . Afr» Exp. S t a . B u i . 507 , 36 p . 
•Minev, K. (1957) . I n v e s t i g a t i o n of t h e b i o l o g y o f t o b a c c o powdery 
mildew, E. c ichoracearum Dc. F a c u l t y o f A g r i . and 
F e r e s t r y U n i v e r s . Scop ie 10: 5 - 7 2 . (R.A.M. 3 8 : 6 2 7 ) . 
Mitov , N, and A. Popov. ( 1 9 7 9 ) . Powdery mildew of Sunflower and 
Jerusa lem a r t i c h o k e i n B u l g a r i a . R a s t i l e I n a Z a s h c h i t a 
2 7 ( i i ) : 2 4 - 2 6 . (Rev. P i . p a t h , 5 9 ( 1 0 ) : 4 3 8 / 4 7 2 2 , 1 9 8 0 ) . 
Moore, w.D. ( 1 9 3 6 ) . Powdery mildew (E .^ p o l y g o n i ) on garden snap 
b e a n . P h y t o p a t h o l o g y , 26 : 1135 -11474 . 
•Mooire, w.C. (1947) . B r i t i s h Fungi . T r a n s . B r i t . Mycol . S o c . 3 1 , 
1-2 pp 8 6 - 9 1 . 
*Moore, w.D. (1956) . Powdery mildew of Pepper i n F l o r i d a , p i . P i s . 
Rept . 40: 756. 
M o r g e n - J o n e s , G. ( 1 9 7 5 ) . C o n c e r n i n g some s p e c i e s of M i c r o s p h a e r o p s i s , 
Rev. P l . p a t h : 5 4 ( 8 ) ; 5 9 7 / 3 1 8 7 . 
M o r r i s o n , R.M. ( 1 9 6 0 ) . S t u d i e s of c l o n a l i s o l a t e s of Erys iphe 
c i c h o r a c e a r u m on l e a f c u l t u r e . Mycolog ia 5 2 : 3 8 8 - 3 9 3 . 
M o r r i s o n , R.M. ( 1 9 6 1 ) . A s t u d y of E_. c i c h o r a c e a r u m Dc. Ex. Merat on 
d e t a c h e d l e a f c u l t u r e . D i s . Abs . 2 1 ( 9 ) : 2 4 4 8 - 2 4 4 9 . 
(R.A.M. 40 ; 662 , 1 9 6 1 ) . 
-61-
Morrison, R.M. (1964), Germination of conidia of E. cichoracearum. 
Mycologia. 56(2): 232-236. 
Moseman, J.G. and H.R. Powers (1957), Function and longevity of 
cleistothecia of E. graminis f, sp. hordei. Phytopathology, 
47: 53-56. 
Munjal, R.L,; V,V, Chenulu and T.S. Hora (1963)*Assessment of 
losses due to powdery mildew (Erysiphe polygoni Dc) on 
pea. Indian Phytopath. 16: 268-270. 
Narain, u. and H.K, Saksena (1975)*Powdery mildew of Inula 
racemosa; A medicinal plant. Bio. Abs. 60(11); 6736, 
Nair, K.R. Sadasivan and A.H. Ellingboe (1962)*A method of 
controlled inoculation with conidiophores of Erysiphe 
graminis var. tritica. Phytopathology 52: 714, 
*Neger, F.W. (1923),Beitrage Zur Biologie der Erysipheen iii, 
Ddr Parasitismus der Mehltanpilze eine Art Von gedul 
deter Symbios (contributions to the biology of the 
Erysiphaceae iii. The parasitism of the mildew fungi a 
kind of tolerated Symbiosis). Flora CXVI. 3: pp 331-335, 
1 Fig. (R.A.M. 3: 159, 1924), 
*Nelson, M. (1944). A photo-metric adaption of the Somagyi method 
for determination of glucose, j. Biol. Chem. 153: 375-380, 
Nomura, Y (1974), Notes on parasitism of powdery mildew. JJPN Vot. 
49(2): 62-64 (Bio. Abs. 60(6): 3635/33838, 1975). 
-62-
Nomura, Y (1980)»The powdery mildew fungi and their host plants 
from Mount Takao. Tokyo (Bio. Abs. 70(2): 1272/12134, 
1980). 
Nour, M.A. (1957), Control of powdery mildew disease;in the Sudan 
with special reference to Broadbean, Emp. J. Exp. Agric, 
25(98), 119-131. (R.A.M. 566, 1957). 
Nour, M.A. (1958)*Studies on Leviellula taurica (LEV)ARN and other 
powdery mildews. Trans. Brit. Mycol. Soc. 41(1): 17-38, 
*Palti, J. (1953). Field observations on the humidity relationship 
of two powdery mildews. Palestine j. Bot. Rehavat ser, 
8: 205-215. 
*parris, G.K. (1949)• Cucurbits powdery mildews in Florida. 
Florida Agr. Exp. Sta. Circ. 51: 6 p. 
patel, M.K., M.N. Kamat and V.P. Bhide (1949). Fungi of Bombay 
Supplement I. Indian Phytopath, 2: 142-155, 
Patil, S.D, (1964)*Genus sphaerotheca Lev, in Maharashtra, j. Univ. 
Poena Sci,, Tech; 28: 33-34 (Indian Sci, Abstr. (9): 
8543; 1965) (R.A.M.: 45 (11): 62, 1966). 
patwardhan, P.O. (1965), Factors affecting the development of the 
perithecial stage of powdery mildew of Hellanthus annuus L. 
in India Mycopath, Mycol, Appl. 27(3-4) 253-256. 
(R.A.M. 45(5): 272, 1966). 
-63-
Paul, Y.S. and R.L. Munjal (1982XNew host record of Powdery-
mildew from India. Indian Phytopath. 35(1) 170-171. 
Paul, Y.S. and j.N. Kapoor (1985)• occurance of Perithecia of 
Leviellula taurica. Rev. Pi. path. 64(1); 8/83. 
*pavgi, M.S. and H.P. upadhyay, (1966), Parasitic fungi from North 
India VI. Mycopath et Mycol. App. 30: 257-260. 
*Pommer, E.H.; S. Otto, and J. Kradel, (1969). Proc. 5th Br. 
insectic Fungi, Conf. 2, 347-353, 
Prasad, R; J.P. Jain and M.K. Bhatnagar (1968). Sphaerotheca 
fuliginea on sunflower (H. annuus) a new record for 
Rajasthan, India. Indian Phytopath, 21: 449-451. 
Rajendran, V. (1965). A note on the occurence of perfect stage of 
bottle gourd Powdery mildew in Mysore. Indian Phytopath^ 
18: 389-390. 
*Reed, G.M. (1908). Infection experiments with E. cichoracearum DC. 
Univ. wis. Bul. 250: 341-416. 
Reid and K.A. Dere (1986) Sphaerotheca xanthii on Chamomilla 
suavcolens in Britain. Bio. Abs. 82(1); 124, 1121, 
*Rodigin, M.N. (1936) Note on the powdery mildew of cucurbits 
(S. fuliginea (Schl) Poll, and E. cichoracearum Fr.) 
(in Russian). Sovetsk Bot. 5: 120, (R.A.M. 16: 364), 
Rossouw, D.J, (1957). The control of Powdery mildew in Tobacco. 
Fung. 5. Africa 32(ii): 27-28. (R.A.M, 36: 558). 
-64-
Rossouw, D.J. (1959). The effect of temperature and hijmidity on 
the tobacco powdery mildew fungus (Die involved Van 
temperature en humiditeit op die poliergtig meeldous 
wanvan Tadak) S. Afr. J. Agric. Sci. 2(i) 19-31, 
(R.A.M. 39: 127, 1960) 
Salmon, E.S. (1900). A monograph of the Erysiphaceae. Torry Bot. 
Club. Mem. 9: 1-292. 
•Salmon, E.S. (1903)»on specialization of parasitism in the 
Erysiphaceae. Bot. centrbl. Beiheifte 14: 261-315. 
Schmitt, J.A. (1955), The host specialization of E. cichoracearum 
from Zinnia, Phlox and cucurbits. Mycologia; 47(5): 
688-701. 
Schnathorst, W . C ; R.C. Grogon and R. Bardin (1958). Distribution, 
host range and origin of lettuce powddry mildew. 
Phytopathology, 48: 538-543, 
Schnathorst, W.C. (1959). Growth of Erysiphe cichoracearum on 
isolated lower epidermis and spongy mesophyll of 
lettuce. Phytopathology. 49: 115-116. 
Schnathorst, W.C. (1959). Spread of life cycle of the lettuce 
powdexry mildew fungus, phytopathology. 49: 464-468. 
Schnathorst, w.C. (1960). Effect of temperature and moisture 
stress on the lettuce powdery mildew fungus. 
Phytopathology. 50: 304-308. 
- 6 5 -
Schnathorst , W.C. (1965). Environmental r e la t i onsh ips i n the 
powdery mildews, Ann. Rev. Phytopath^ 3 : 343-366. 
*Sharve l l e , E. (1969),"Chemical control of plant Disease". 
1-16 univers i ty Publishing^ Texas. 
Shopov, T. (1976). Powdery mildew, a new d i sease of Sunflower 
i n Bulgaria. Rev. P i . path. 5 5 ( 4 ) ; 359/1906, 
Smith, H.C. and i . D . Bla ir (1950) wheat Powdery mildew 
i n v e s t i g a t i o n . Ann. Appl. B i o l . 3 7: 570-583. 
Somogyi (1945). A new ireagent for the determination of Sugars, 
J . B i o l . Chem. 160; 61-61 . 
Sr ivas tava , U.S . , R.A. Rai and J.M. Agrawal (1971). Powdery 
mildew of Coriander and i t s c o n t r o l . Indian Phytopath, 
24: 437-440, 
Sr ivas tava , S.L. and Rajkumari Rawat (1982). A new record of 
powdery mildew from Garhwal Himalayas. Indian 
phytopath. 35(2) : 333-334. 
*Ste iner , J.A. (1908). Die s p e c i a l i z a t i o n der Alchemillen 
bewohenden sphaerotheca humuli (Dc) Burr , c e n t r a l b . 
Fur . Bakt. (Abt. 2) 2 1 : 677-736. 
*Szembel, S . j . (1930), Control of Powdery mildew of cucumbers by 
means of di-sodium hydrogen o r t h o a r s e n a t e . Comment. 
I n s t . Asfrachanensisad defensionum P lan ta r ium, 2; 21-31, 
(R.A.M. 10: 500-501, 1931). 
-66-
•Tafradzhliski, I, (1959)- Powdery mildew on cucvimbers in the 
greenhouse and hot house indust:ry and its control. 
Gradinarstvo I. (R.A.M., 22-25 / 1960). 
*Tafradzhiiski, i. (1963). Powdery mildew on cucurbitaceae, the 
pathogens and their biology. C^. fuliginea and 
E. cichoracearum). Nauch. Trud. Vissh Seiko Stop. Inst« 
Vasilkolarvov. Polovdiv 12(12): 233-248. (R.A.M. 43, 
334, 1964-65). 
*Tarr, S.A.J. (1952). Plant pathology gep. Res. Divi. Minist. 
Agric. Sudan 46-55, 1949-50. (R.A.M. 33: 411, 1954). 
Terry Lewandowski, V.M. & D.P. Stimart (1984). Multiple resistance 
in induced amphloides of Zinnia elegans and Zinnia 
angustifolia of three major pathogen, (Rev. Pl. path. 
63(5), 173/1829. 
*Thayer, P.L.; D.H. Eord and H.R. Hall (1967), Phytopathology 
57, 833-836. 
*Tolksmith, H. (1966), Biological activity of Phosphoramidothio-
nates. Nature, Lond. 211, 522-523. 
*Trelease, S,F, and H,M. Trelease (1928)»Susceptibility of wheat 
to mildew as influenced by salt nutrition. Torry, Bot, 
Club. Bull, 55: 41-67. 
*Tucker, E. (1852). Fungi, Card, Chron. 12: 404, 
*Vasudeva, R,S. (1960). The fungi of India, i.C.A.R. New Delhi 
pp. 50 & 52. 
-67-
Vulsteke, G. and P. Meeus (1975). The effect of the number of 
fungicides applications on mildew of scorzonera. 
Rev. Pi. path; 54 (11): 883^732. 
*Wager, V.A. (1937). Mango disease in South Africa. Reprinted 
from Fung. S. Afr. 12:4 (R.A.M. 7: 654). 
*weiss, F. (1950), Index of plant diseases in the united states. 
U.S. Deptt. Agr. plant. Pis, survey. Spec. Pub. 
1263 p. 
Wober, O (1960). Tobacco mildew (E. cichoracearum) (Der Mehltau 
des Tabakes (E. cichoracearum) , Tabak Pfl. Qsterr 
10(4): 9-11, 11 (1): 2-70. (R.A.M. 41: 333, 1962). 
Yarwood, C.E. (1936). The tolerance of E. polygoni and certain 
other powdery mildews to low humidity. Phytopatho1ogy» 
26: 845-859. 
Yarvood, C.E. (1938). The effect of Boron nutrition on the 
susceptibility of some plants to powdery mildews. 
Phytopathology, 28: 22p. 
Yarwood, C.E. (1939). Control of powdery mildew with water spray 
Phytopathology, 29: 288-290. 
Yarwood, C.E. (1957). Powdery mildews. Bot. Rev. 23: 235-300. 
Yarwood, C.E. (1978). Moving particles of Vacuoles of Erysiphaceae, 
Bio. Abs. 65(7): 3656/38343 
- 6 8 -
•Yossifovi tch, M. (1923). Contributions a letude de i oidium de 
la Vigne et son trait;jnent 176 P. Thesis , Univ. 
Toulouse. 
Z a r a c o c i t i s , C, (1965). Attempts t o iden t i fy Powdery mildew 
fungi by conidia l cha rac te r s . Trans. B r i t . Mycol. 
Soc. 48(4): 553-558. 
•Criminal not seen. 
